I. INTRODUCTION
We consider the following coding problem. Let F be an alphabet of size q and let m be a positive integer. Denote a typical element of FZm-' by a = (u-,+I uPm+2 . . . U-1 uo a1 . . . u m -l ) , U? E F , and for b = 1,2, let the mapping (Pb : F2"-' -+ F m be defined by pb(a) = (U0 U+l U f 2 . . . U & ( " -I ) ) , a E F2m-1 (negative indexes correspond to b = 1). We extend the def- Given m, q, and n, an intersecting coding scheme of length 
such that for every ( u o , u~, u~) 
The redundancy, red (E,Dl,Dz) , of the scheme is defined as the triple p = ( p o , p l , p 2 ) , where po = n -logq lMol and Given q, m, n, T I , and 7 2 , a real triple p = ( p o , p~, p z ) is achievable if there exists an intersecting coding scheme ( E :
The set of all achievable triples p will be called the achievable redundancy region and will be denoted by Aq(m, n, 71, r2) . In the most general setting, we are interested in determining the set Aq (m, n, 71, r 2 ) . p b = n(m-1) -log, lMbl for b 1,2.
APPLICATION TO BROADCAST CHANNELS
Consider a broadcast communication system [l] [2], where a source transmits information through a channel that consists of 2m-1 parallel synchronous lines, with each line conveying one symbol of F at each time slot. The receiving end consists of two users, 1 and 2: user 1 can user may be disconnected from the lines at certain time slots, independently of the other user, and we assume that within a time frame of n slots, there are at most T b slots during which user b is disconnected. Within that time frame, the source transmits a message from M O to both users, and one from M b to user b E {1,2}. It can be verified that both users will always be able to recover the transmitted messages if and only if there exists an intersecting coding scheme
and where 7-= ( 7 1 + r2)/2.
The region (PO, p 1 , p2) defined by Proposition 1 can be attained for 7-= 7 1 = 7 2 whenever there exists a MDS code of length n and minimum distance r over F . This limits the construction only to relatively small values of n. The next proposition relaxes the requirement on n so that it can be the length of a MDS code over (the larger alphabet) F", at the expense of requiring a stronger inequality in (1).
Proposition 2 Let F = GF(q) and let C be a linear = GF(q"). An integer triple
[ n , n -r , r + l ] MDS code over (PO, p1, p2) belongs to Aq(m, n, r, r ) Z j it satisfies (c1) po 5 n and Pb 5 n(m-1) f o r b = 1,2, (c2) po + Pb 2 mrb for b = 1,2, and-(C3) PO + p1 + p~ > 2mr -r o t where
The proof of Proposition 2 is constructive, and explicit code construction and systematic encoding procedures are shown in the full paper (decoding is straightforward). As an example, the next table shows the largest attainable values of r g when q = 4, m = 2, n = 15, and C is taken as a Reed-Solomon code of length n = 15 over GF(42). 7 1 1 2 3 4 5 6 7 8 9 1 0 1 1 12 13 14 r o l l 1 1 2 3 4 4 5 7 8 9 10 12 14
